The occurrence of donor-origin malignancy in a transplant recipient is rare. [1] [2] With melanoma, the disease can be very aggressive. Sometimes the melanoma can be "cured" following allograft removal and cessation of immunosuppression. [3] [4] [5] [6] [7] [8] There are few reports of this in the radiology literature and, to our knowledge, none that provide serial CT imaging over the course of disease progression and regression. [5] We report such a case and provide pathologic correlation from liver mass biopsies.
allograft. Several small, low-density lesions were also appreciated in the spleen. An ultrasound-guided biopsy (18-gauge needle) was obtained from one of the allograft lesions and was positive for malignant melanoma.
The patient underwent exploratory laparotomy with allograft nephrectomy, splenectomy, right hemicolectomy, and liver biopsy revealing diffuse melanoma involving the allograft, liver, spleen, mesocolon and para-aortic lymph nodes. He was started on hemodialysis. CT scans were performed at three month intervals for two years, then at six months intervals thereafter. The first hepatic metastasis visible on CT (Figure 2a) , in the lateral left lobe, was seen at the first three month follow-up, after the allograft nephrectomy (approximately 15 months after the transplant .) Other metastases became visible later ( Figure 3a ). As these metastases were followed with CT, they eventually became calcified and smaller, consistent with remission/rejection (Figures 2 and 3) . A biopsy of one of the hepatic metastases was performed approximately 3.5 years after the allograft nephrectomy and cessation of immunosuppressive therapy, showing abundant melanin pigment, but no malignancy. (Figure 4 ) Trial immunosuppressive therapy was begun and a liver biopsy six months later also was negative for malignancy. After a successful trial of the immunosuppressive therapy for one year, there was no evidence of recurrence and he was cleared for transplant. However, no suitable donor was found. Due to chronic illness and cardiovascular compromise, he was removed from the transplant list about two years later and continued dialysis until his death from heart disease three years later. He survived 11 years following the initial surgery for metastatic melanoma.
Discussion
Transplantation of organs with known and undetected donor neoplasms have been well documented in the literature [1-3,9-10] We found only one report in the radiology literature, demonstrating donor-origin metastatic disease to a transplant kidney. [5] Excluding primary brain neoplasm, this occurs rarely; 1.3% of transplants in one study [1] and only 0.5% in another [2] . Clearly, the transplant recipient on immunosuppression therapy provides a "fertile field" for growth and dissemination of foreign tumor cells. When an organ is transplanted from a donor with extracerebral malignancy, the chance of tumor cell transmission is high, calculated at 44% by Penn [3] . This may be even higher with melanoma, with one report showing transmission of tumor cells to 17 of 20 kidney recipients from 11 donors with melanoma. [4] It is therefore recommended that immediate removal of the allograft be performed with discontinuation of immunosuppression therapy in the hope that any remaining transplanted tumor cells would be rejected by the recipients immune system [3] . However, if allograft removal is initially refused, as in our case, or if allograft removal is not feasible (e.g. liver transplant), the patient needs to be evaluated at regular intervals with CT or MRI. The optimal frequency of radiologic surveillance exams remains unclear. However, it was evident, in our case that significant progression of disease occurred during the 6-month interval from 6 months to one year post transplant. Perhaps, radiologic screening at 3-month intervals should continue for at least the first year post transplant, if not longer.
There are reports of complete remission following allograft removal and cessation of immunosuppression therapy as with our patient, but some patients have required immunotherapy or chemotherapy to eradicate the transmitted melanoma. [4] [5] [6] [7] [8] Still, most of the reported patients died from the melanoma. There have been no reports demonstrating the radiographic regression of liver metastases on CT from donor transmitted melanoma, to our knowledge. However, there has been a report of resolution of metastatic nodules on chest x-ray. [7] They did not report any residual calcification. In our case, with regression of the liver metastases, the size decreased and dense calcification developed, similar to old granulomatous disease. Our biopsies proved no active malignancy, even though melanin was still present. Of interest, a year long trial of immunosuppression showed no recurrence radiographically or on repeat liver biopsy, indicating repeat transplantation could be performed successfully. A second successful transplant in such a patient has been reported. [7] 4A 4B In parts of the specimen, the melanin (brown) was abundant.
